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Supplementary Materials 

 

Supplementary Figure S1. Study cohort. (A) Clinical information of all participants. WT indicates the orig-

inal SARS-CoV-2 strain, and Mut indicates the VOCs strain, including Alpha and Delta strains. (B) Repre-

sentative images of COVID-19 pneumonia in moderate II patients. Red circles show lesions. 

  



 

 

 

Supplementary Figure S2. Comprehensive serum cytokine analysis in COVID-19 patients infected with 

WT. Table shows the concentration of each serum cytokine. P# indicates patient identification numbers (n = 

9 patients/WT-infected mild patient group; 10 patients/WT-infected moderate II patient group; 8 patients/WT-

infected moderate II patient group). A indicates admission and D indicates discharge. Crosses show deceased 

patients. 

  



 

 

 

Supplementary Figure S3. Comprehensive serum cytokine analysis in COVID-19 patients infected with 

VOCs. Table shows the concentration of each serum cytokine. P# indicates patient identification numbers (n 

= 8 patients/VOC-infected moderate II patient group). A indicates admission and D indicates discharge. 

  



 

 

 

Supplementary Figure S4. Comparison of serum cytokine levels in moderate Ⅱ patients infected with 

the WT strain or VOCs on admission. Graphs show the concentration of each cytokine (n = 6 patients/WT-

infected moderate II patient group; 7 patients/VOC-infected moderate II patient group). Statistical significance 

was determined using Welch’s t-test. ns, not significant. 

  



 

 

 

Supplementary Figure S5. Correlation analysis among serum cytokine level, neutralizing antibody titer, 

and age in COVID-19 patients during hospitalization period. Correlation matrices were created using the 

Spearman’s correlation coefficient (n = 33 patients). Neutral. WT, neutralizing potency for WT strain; *p < 

0.05; **p < 0.01; ***p < 0.005. 

  



 

 

 

Supplementary Figure S6. Correlation analysis of serum cytokine level and neutralizing antibody titer 

in all participants, including naïve and recovered individuals. Correlation matrices were created using the 

Spearman’s correlation coefficient (n = 10 participants). Neutral. WT, neutralizing potency for WT strain; 

Neutral. Kappa, neutralizing potency for Kappa strain; Neutral. Delta, neutralizing potency for Delta stain; *p 

< 0.05; **p < 0.01; ***p < 0.005. 



 

 

 

Supplementary Figure S7. Prolonged SARS-CoV-2 infection in a patient with follicular lymphoma un-

dergoing B-cell depletion therapy. (A) Graph showing the clinical course and treatment strategy. FL, follic-

ular lymphoma; ITP, immune thrombocytopenia; G-CHOP, obinutuzumab plus cyclophosphamide, doxoru-

bicin, vincristine, and prednisone therapy. (B) Representative FACS plots of the cell population are shown in 

panels. The number indicates the positive rate. (C) The graph shows the proportion of CD19+ cells in each 

group during recovery (n = 5 patients/COVID-19 group). (D) Graph showing the frequencies of IgG+ Bmems 



 

 

and CD38high cell populations during recovery (n = 5 patients/COVID-19 group). Each number indicates the 

mean value. 

  



 

 

 

 

Supplementary Figure S8. Serum cytokine level change in a patient with prolonged COVID-19. Graphs 

show representative cytokine concentrations. N.D, not detected. 

  



 

 

Supplementary Table S1. Primer sets of single-cell RT-PCR and immunoglobulin gene sequencing. 

 
 


